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Title : Head for an automatic device for emplacing a surgical suture. 


Abstract: Area of applicability: Medicine. Essence of the 
invention: The head assembly is comprised of an arcuate needle 
guide, a needle advancing mechanism, and a drive means, whereby the 
needle is forcibly advanced in order to pierce the tissue being 
sutured, and is further forcibly advanced with appreciable force, 

(Total of 2 Figures,) 
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[Specification] : 

The invention relates to the area of technology of medicine, 
particularly surgery. 

Surgical suturing apparatuses are known which are comprised of a 
body, a needle-shaped implement, a housing for surgical staples, a 
lever member, and an advancing mechanism. 

Such known apparatuses have drawbacks relating to the continuity 
of the suturing process, the complexity of the apparatus design, the 
excessive size and related inconvenience of the working part, and the 
use of staples instead of sutures . 

Also known is a suturing apparatus comprised of a body with a 
working part comprised of: an arcuate needle guide, and a needle 
advancing mechanism which is mounted on a shaft. 

Such an apparatus has the drawback of impossibility of automatic 
suturing over the entire extent of the incision (wound) in the 
biological tissue, as a consequence of unavoidable slippage of rolls 
of the needle advance mechanism which rolls serve to advance the 
needle, resulting in impossibility of automatic fixing of the moment 
of exit [sic] of the needle from the tissue. Additionally, the force 
which can be delivered is limited, as a consequence of the fact that 
it is determined solely by the friction of the needle against the 
roller (under conditions of small surface area of the needle) . 


-- Col. 2 -- 

The object of the invention was to devise means of shortening 
the time of emplacement of the suture, simplifying the design [of the 
assembly] , and facilitating the operation. 

This object is achieved in that, 
in a known type of apparatus, comprised of a body having a working 
part in the form of an arcuate needle guide, and further comprised 
of a needle advancer (needle advancing mechanism) which is disposed 
on a shaft, 

the head assembly is comprised of: 

--a mechanism for moving (driving) the working part, said 
mechanism comprising a bushing which is mounted on a hollow shaft 
which is connected with the body, with the possibility of turning, 
and, further 

--a detent which is rigidly fixed to the surface of the bushing at 
its (said detent's) first end and is connected to the body at its 
second end with the possibility of axial movement, and 

-- rod-like main guiding supports rigidly connected to the bushing, 
which supports bear the arcuate needle guide which needle guide 
comprises a strip with rod- like terminal members which terminal 
members are disposed opposite to the rod- like main guiding supports, 
wherewith the lateral surfaces of the main guiding supports and the 
terminal members are [all] parallel; and 

-- additional (auxiliary) rod- like guiding supports which are 
disposed at the middle of the strip, which supports are connected to 
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a tapered (wedge-shaped) detent plate, which auxiliary supports, 
along with the rod- like main guiding supports, are oriented to [sic] 
the lateral surface of the needle advancer; wherewith 

-- the needle advancer is in the form of a circular sector piece 
which is rigidly connected to the shaft, which sector piece bears 
tapered (wedge-shaped) plates disposed at an angle to the lateral 
surface, which plates are spring-like (or spring - loaded) ; and 
wherewith 

-- the shaft is mounted in an antifriction bearing which is in turn 
mounted in the bushing, and (said shaft) is disposed in the interior 
space of the hollow shaft and the body, with the possibility of being 
displaced axially. 

Figs. 1 and 2 show a set of views [(lateral, front, and 
perspective front)] of a head assembly for an automatic device [, 
according to the invention] . 

The head assembly for an automatic device is comprised of: 
--a body 1 having a working part in the form of an arcuate needle 

guide 2 and a needle advancer 4 which is disposed on a shaft 3, and 
--a mechanism for moving (driving) the working part, said 

mechanism comprising a bushing 5 which is mounted on a hollow shaft 6 

which is connected with the body 1 with the possibility of turning, 

and, further 

--a detent 7 which is rigidly fixed to the surface of the bushing 
5 at its (detent 7's) first end and is connected to the body 1 at its 
second end with the possibility of axial movement, and 

-- rod- like main guiding supports (8, 9) rigidly connected to the 
bushing 5, which supports bear the arcuate needle guide 2 which guide 
2 comprises a strip 10 with rod- like terminal members (11, 12) which 
members are disposed opposite to the rod- like main guiding supports 
(8, 9), wherewith the lateral surfaces of the guiding supports (8, 9) 
and the terminal members (11, 12) are parallel. 
Additional (auxiliary) rod- like guiding supports (13, 14) are 
disposed at the middle of the strip 10 which supports are connected 
to a tapered (wedge-shaped) detent plate 15, which auxiliary supports 
(13, 14), along with the rod- like main guiding supports (8, 9), are 
oriented to [sic] the lateral surface of the needle advancer 4. The 
needle advancer 4 is in the form of a circular sector piece 16 which 
is rigidly connected to the shaft 3, which sector piece 16 bears 
tapered (wedge-shaped) plates 17 disposed at an angle to the lateral 
surface, which plates 17 are spring-like (or spring- loaded) . The 
shaft 3 is mounted in an antifriction bearing 18 which is in turn 
mounted in the bushing 5 and (said shaft 3) is disposed in the 
interior space of the hollow shaft 6 and the body 1, with the 
possibility of being displaced axially. 

The body 1 is intended to link the head assembly (for the 
automatic device) to the drive means which provides rotational and 
forward- and- reverse rotational movement (respectively) to the hollow 
shaft 6 and the shaft 3. The arcuate needle guide 2 serves to hold 
the needle when the needle is withdrawn from the tissues being 
sutured, and to advance [sic] the needle via the spring- loaded 


tapered (wedge-shaped) plates 17 and to aid in the exertion of 
mechanical force by said plates 17. 
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The shaft 3 serves to transmit forward and reverse rotational 
movement to the needle advancing mechanism 4 and to the circular 
sector piece 16. The needle advancer 4 serves to transmit mechanical 
force and advancing movement to the needle via the spring- loaded 
tapered (wedge-shaped) plates 17. 

The bushing 5 and the hollow shaft 6 serve to convert rotational 
movement of the hollow shaft 6 to advancing movement of the working 
part of the head assembly (for the automatic device) longitudinally 
along the incision (wound) which is being sutured, at a time when the 
entirety of the needle is disposed on the spring- loaded tapered 
(wedge-shaped) plates 17, and is outside of the tissue which is to be 
sutured. 

The detent 7 prevents the bushing 5 from rotating along with the 
hollow shaft 6. The rod-like main guiding supports (8, 9) serve to 
support the arcuate needle guide 2 and to prevent movement of the 
needle in the transverse direction. The strip 10 and the rod- like 
terminal members (11, 12) serve hold the needle on the tapered 
(wedge-shaped) plates 17 and to prevent movement of the needle in the 
transverse direction. 

The auxiliary supports (13, 14) serve to hold the tapered 
(wedge-shaped) detent plate 15 to the strip 10, and to prevent 
movement of the needle in the transverse direction. The tapered 
(wedge-shaped) detent plate 15 allows advancing movement of the 
needle in one direction only along an arc over the spring- loaded 
tapered (wedge-shaped) plates 17 when said plates 17 are being moved 
in forward- and- reverse rotational movement along with the circular 
sector piece 16 and the shaft 3 . 

The circular sector piece 16 and the spring- loaded tapered 
(wedge-shaped) plates 17 serve to transmit advancing movement to the 
needle, and to transmit mechanical force from the shaft 3 which is 
moved in forward- and- reverse rotational movement. The antifriction 
bearing 18 serves to provide for advancing movement of the shaft 3 
along with the bushing 5, longitudinally along the incision (wound) 
which is being sutured, while allowing independent rotational 
movement of the shaft 3 with respect to the bushing 5 . 

The head assembly for an automatic device operates as follows: 

Shaft 3 is driven in forward-and- reverse rotational movements of 
c. 10° (angular displacement), by drive means (not shown); these 
excursions each slightly exceed the distance between successive 
spring-loaded tapered (wedge-shaped) plates (17, 17) along the 
[peripheral] arc of the circular sector piece 16 . These movements 
executed by the circular sector piece 16 are transmitted to the 
spring- loaded tapered (wedge-shaped) plates 17, the edges of which 
are disposed in recesses of the needle, whereby the needle itself is 
moved in its 
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clockwise forward path. When the spring- loaded tapered (wedge- 
shaped) plates 17 are moved in the opposite direction 
(counterclockwise) , the needle is not carried along with (is not 
moved along with) said plates 17, because the needle is held on the 
bushing 5 [sic] , by means of the tapered (wedge-shaped) detent plate 
15; and/or the needle is not so carried along as a consequence of 
pressure exerted on the needle by the tissues which are being sutured 
(which pressure resists such carrying along) . When the needle is 
disposed in its upper position distant from the tissues being 
sutured, the shaft 3 stops moving, and at that moment a rotation of 
the hollow shaft 6 causes the bushing 5 (along with the elements 
connected to it and to the needle) to be displaced longitudinally 
along the incision (wound) which is being sutured, such displacement 
being by a fixed distance (step) equal to the pitch of the stitch 
being deposited. After this, the forward- and- reverse rotational 
movement of the shaft 3 is resumed, and the above -described operating 
cycle is repeated. 

Thus, the use of the proposed head assembly for an automatic 
device enables time savings in the suturing process, while exerting 
sufficient forces on the needle to suture not only soft biological 
tissues (but tougher tissues as well). The head assembly for an 
automatic device is simple and easy to operate and maintain. 

Patent claim : 

A head assembly for an automatic device for emplacing a surgical 
suture, comprised of a body having a working part in the form of an 
arcuate needle guide, and further comprised of a needle advancer 
(needle advancing mechanism) which is disposed on a shaft; 
characterized in that, 
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with the aim of shortening the time of emplacement of the suture, 
simplifying the design, and facilitating the operation, the head 
assembly is comprised of: 

--a mechanism for moving (driving) the working part, said 
mechanism comprising a bushing which is mounted on a hollow shaft 
which is connected with the body, with the possibility of turning, 
and, further 

--a detent which is rigidly fixed to the surface of the bushing at 
its (said detent's) first end and is connected to the body at its 
second end with the possibility of axial movement, and 

-- rod- like main guiding supports rigidly connected to the bushing, 
which supports bear the arcuate needle guide which needle guide 
comprises a strip with rod- like terminal members which terminal 
members are disposed opposite to the rod- like main guiding supports, 
wherewith the lateral surfaces of the main guiding supports and the 
terminal members are parallel; and 

-- additional (auxiliary) rod-like guiding supports which are 
disposed at the middle of the strip, which supports are connected to 
a tapered (wedge-shaped) detent plate, which auxiliary supports, 
along with the rod- like main guiding supports, are oriented to [sic] 
the lateral surface of the needle advancer; wherewith 

-- the needle advancer is in the form of a circular sector piece 
which is rigidly connected to the shaft, which sector piece bears 
tapered (wedge-shaped) plates disposed at an angle to the lateral 
surface, which plates are spring-like (or spring- loaded) ; and 
wherewith 

-- the shaft is mounted in an antifriction bearing which is in turn 
mounted in the bushing, and (said shaft) is disposed in the interior 
space of the hollow shaft and the body, with the possibility of being 
displaced axially. 
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Figure 1 



Translator's foo tnotes to translation of USSR patent application SU 1 745214 A L from Russian to 
English: 

(Numbers at left are the sequential footnote number followed by the Russian column page number 
followed by a section number (a to f). E.g., "3:2c." signifies footnote 3, relating to Russian Col. 2, 
namely section c of an imaginary six sections in Russian Col. 2.) 

1:1. Surgical suturing apparatuses are known which are comprised of a body, a needle-shaped 
implement, a housing for surgical staples [(may also mean "a bracket-shaped housing")], a lever 
member, and an advancing mechanism. 

2 : 2b . This obj ect is achieved in that, 

in a known type of apparatus, comprised of a body having a working part in the form of an arcuate 
needle guide, and further comprised of a needle advancer (needle advancing mechanism) which is 
disposed on a shaft, 
the head assembly is comprised of: 

- a mechanism for moving (driving) the [said] working part, said mechanism comprising a bushing 
[(evidently threaded with respect to the hollow shaft)] which is mounted on a hollow shaft which is 
connected with the body, with the possibility of [said hollow shaft] turning, and, further 

- a detent which is rigidly fixed to the surface of the bushing at its (said detent's) first end and is 
connected to the body at its second end with the possibility of axial movement, and 

~ rod-like main guiding supports rigidly connected to the bushing, which supports bear the arcuate 
needle guide which needle guide comprises a strip with rod-like terminal members which terminal 
members are disposed opposite to the rod-like main guiding supports, wherewith the lateral surfaces of 
the main guiding supports and the terminal members are [all] parallel; and 

~ additional (auxiliary) rod-like guiding supports which are disposed at the middle [along the length] 
of the strip, which supports are connected to 
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a tapered (wedge-shaped) detent plate, which auxiliary supports, along with the rod-like main guiding 
supports, are oriented [perpendicularly] to the [radially] lateral surface of the needle advancer; 
wherewith 

- the needle advancer is in the form of a [disc-like] circular sector piece which is rigidly connected to 
the shaft [(the main shaft, not the hollow shaft)], which sector piece bears tapered (wedge-shaped) plates 
[(advancing plates)] disposed at an angle to the [radially] lateral surface [of said sector piece], which 
plates [(advancing plates)] are spring-like (or spring-loaded); and wherewith 

- the [(main)] shaft is mounted in an antifriction bearing which is in turn mounted in the bushing, and 
(said [main] shaft) is disposed in the interior space of the hollow shaft and the body, with the possibility 
of being displaced axially [in space] [(e.g. the possibility of the main shaft (and the bushing) being 
displaced axially)]. 


3 :3b. The head assembly for an automatic device is comprised of: 
~ a body 1 having a working part in the form of an arcuate needle guide 2 and a needle advancer 4 
which is disposed on a shaft 3, and 

- a mechanism for moving (driving) the [said] working part, said mechanism comprising a bushing 5 
[(evidently threaded with respect to the hollow shaft 6)] which is mounted on a hollow shaft 6 which is 
connected with the body 1 with the possibility of [said hollow shaft 6] turning, and, further 

- a detent 7 which is rigidly fixed to the surface of the bushing 5 at its (detent 7's) first end and is 
connected to the body 1 at its second end with the possibility of axial movement, and 

~ rod-like main guiding supports (8, 9) rigidly connected to the bushing 5, which supports bear the 
arcuate needle guide 2 which guide 2 comprises a strip 10 with rod-like terminal members (11,12) 
which members are disposed opposite to the rod-like main guiding supports (8, 9), wherewith the lateral 
surfaces of the guiding supports (8, 9) and the terminal members (11,12) are [all] parallel. 

[Translator's note: It is somewhat apparent that the "needle advancer" 4 is the entire configuration borne 
on the sectoral disk 16, and that the needle itself (Russian "igla") is the generally crescent-shaped piece 
at the bottom of Fig. 2, which piece has a series of sawtooth-like ramps on its inner border, and is 
labeled "igla" but does not bear a reference numeral. 

Thus, the reference numeral 4 in Fig. 2 should bear an arrowhead to indicate that it represents 
the entire substructure of the device and in particular does not represent the needle (which needle is not 
deemed part of the device).] 

Additional (auxiliary) rod-like guiding supports (13, 14) are disposed at the middle [along the length] of 
the strip 10 which supports are connected to a tapered (wedge-shaped) detent plate 15, which auxiliary 
supports (13, 14), along with the rod-like main guiding supports (8, 9), are oriented [perpendicularly] to 
the [radially] lateral surface of the needle advancer 4. The needle advancer 4 is in the form of a [disc- 
like] circular sector piece 16 which is rigidly connected to the shaft 3, which sector piece 16 bears 
tapered (wedge-shaped) plates 17 [(advancing plates)] disposed at an angle to the [radially] lateral 
surface [of said sector piece 16], which plates 17 are spring-like (or spring-loaded). The [main] shaft 3 
is mounted in an antifriction bearing 1 8 which is in turn mounted in the bushing 5 and (said [main] shaft 
3) is disposed in the interior space of the hollow shaft 6 and the body 1, with the possibility of being 
displaced axially [in space] [(e.g. the possibility of the main shaft 3 (and the bushing 5) being displaced 
axially)]. 

4:3f. The arcuate needle guide 2 serves to hold the needle when the needle is withdrawn from the 
tissues being sutured, and to advance [(aid in the advancing of)] the needle via the spring-loaded tapered 
(wedge-shaped) plates 17 and to aid in the exertion of mechanical force by said plates 17. 


5 :4a. The shaft 3 serves to transmit forward and reverse rotational movement to the needle advancing 
mechanism 4 and [in particular] to the circular sector piece 16. The needle advancer 4 serves to transmit 
mechanical force and advancing movement to the needle via the spring-loaded tapered (wedge-shaped) 
plates 17. 

The bushing 5 and the hollow shaft 6 serve to convert rotational movement of the hollow shaft 6 
to [stepwise longitudinal] advancing movement of the working part of the head assembly (for the 
automatic device) longitudinally along the incision (wound) which is being sutured, at a time when the 
entirety of the needle is disposed on the spring-loaded tapered (wedge-shaped) plates 17, and [(as shown 
in Fig. 2)] is outside of the tissue which is to be sutured. 

The detent 7 prevents the bushing 5 from rotating along with the hollow shaft 6 [(if and when 
said shaft 6 rotates)]. The rod-like main guiding supports (8, 9) serve to support the arcuate needle 
guide 2 and to prevent movement of the needle in the transverse direction. The strip 10 and the rod-like 
terminal members (11,12) serve hold the needle on [(in engagement with)] the tapered (wedge-shaped) 
plates 17 and to prevent movement of the needle in the [respective] transverse direction. 

The auxiliary supports (13,14) serve to hold the tapered (wedge-shaped) detent plate 15 to the 
strip 10 [(viz. apparently at a distance from said strip according to the Figures)], and to prevent 
movement of the needle in the transverse direction. The tapered (wedge-shaped) detent plate 15 allows 
advancing movement of the needle in one direction only along an arc over the spring-loaded tapered 
(wedge-shaped) plates 17 when said plates 17 are being moved in forward-and-reverse rotational 
movement along with the circular sector piece 16 and the [main] shaft 3. 

The circular sector piece 16 and the spring-loaded tapered (wedge-shaped) plates 17 serve to 
transmit advancing movement to the needle, and to transmit mechanical force from the [main] shaft 3 
which is moved in forward-and-reverse rotational movement. The antifriction bearing 18 serves to 
provide for [stepwise longitudinal] advancing movement of the shaft 3 along with the bushing 5, 
longitudinally along the incision (wound) which is being sutured, while allowing independent rotational 
movement of the shaft 3 with respect to the bushing 5. 


6:4e. The [inventive] head assembly for an automatic device operates as follows: 

Shaft 3 is driven in forward-and-reverse rotational movements of c. 10° (angular displacement), 
by drive means (not shown); these excursions each slightly exceed the distance between successive 
spring-loaded tapered (wedge-shaped) plates (17, 17) along the [peripheral] arc of the circular sector 
piece 16. These movements executed by the circular sector piece 16 [(attached to the shaft 3)] are 
transmitted to the spring-loaded tapered (wedge-shaped) plates 17, the [distal] edges of which are 
disposed in recesses of the needle [(as they engage said needle)], whereby the needle itself is moved in 
its 

- Col. 5 - 

clockwise forward path. When the spring-loaded tapered (wedge-shaped) plates 17 are moved in the 
opposite direction (counterclockwise), the needle is not carried along with (is not moved along with) 
said plates 17, because the needle is held on the bushing 5 [(i.e. is held in coordination with the bushing 
5)], by means of the tapered (wedge-shaped) detent plate 15; and/or the needle is not so carried along as 
a consequence of pressure exerted on the needle by the tissues which are being sutured (which pressure 
resists such carrying along). When the needle is disposed in its upper position distant from the tissues 
being sutured, the shaft 3 stops moving [(rotating)], and at that moment a rotation of the hollow shaft 6 
causes the bushing 5 (along with the elements connected to it and to the needle) to be displaced 
longitudinally along the incision (wound) which is being sutured, such displacement being by a fixed 
distance (step) equal to the [desired] pitch of the stitch being deposited. After this, the forward-and- 
reverse rotational movement of the shaft 3 is resumed, and the above-described operating cycle is 
repeated. 

Thus, the use of the proposed head assembly for an automatic device enables time savings in the 
suturing process, while exerting sufficient forces on the needle to suture not only soft biological tissues 
[but tougher tissues as well]. The [described] head assembly for an automatic device is simple and easy 
to operate and maintain. 


7:5e. A head assembly for an automatic device for emplacing a surgical suture, comprised of a body 
having a working part in the form of an arcuate needle guide, and further comprised of a needle 
advancer (needle advancing mechanism) which is disposed on a shaft; characterized in that, 

- Col. 6- 

with the aim of shortening the time of emplacement of the suture, simplifying the design [of the 
assembly], and facilitating the operation, the head assembly is comprised of: 

- a mechanism for moving (driving) the [said] working part, said mechanism comprising a bushing 
[(evidently threaded with respect to the hollow shaft)] which is mounted on a hollow shaft which is 
connected with the body, with the possibility of [said hollow shaft] turning, and, further 

- a detent which is rigidly fixed to the surface of the bushing at its (said detent's) first end and is 
connected to the body at its second end with the possibility of axial movement, and 

- rod-like main guiding supports rigidly connected to the bushing, which supports bear the arcuate 
needle guide which needle guide comprises a strip with rod-like terminal members which terminal 
members are disposed opposite to the rod-like main guiding supports, wherewith the lateral surfaces of 
the main guiding supports and the terminal members are [all] parallel; and 

~ additional (auxiliary) rod-like guiding supports which are disposed at the middle [along the length] 
of the strip, which supports are connected to a tapered (wedge-shaped) detent plate, which auxiliary 
supports, along with the rod-like main guiding supports, are oriented [perpendicularly] to the [radially] 
lateral surface of the needle advancer; wherewith 

- the needle advancer is in the form of a [disc-like] circular sector piece which is rigidly connected to 
the shaft [(the main shaft, not the hollow shaft)], which sector piece bears tapered (wedge-shaped) plates 
[(advancing plates)] disposed at an angle to the [radially] lateral surface [of said sector piece], which 
plates [(advancing plates)] are spring-like (or spring-loaded); and wherewith 

~ the [(main)] shaft is mounted in an antifriction bearing which is in turn mounted in the bushing, and 
(said [main] shaft) is disposed in the interior space of the hollow shaft and the body, with the possibility 
of being displaced axially [in space] [(e.g. the possibility of the main shaft (and the bushing) being 
displaced axially)]. 
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(57) Hcnonb30BaHMe: b MeAMUHHe. CymHOcTb 
M3o6peTeHMJi: ro/ioBKa coAepKMT Kopnyc c AV 
roo6pa3HUM wronbHbiM HanpaBMTeneM, to/ho- 
Te/ieM wnu w npwBOAOM, o6ecneMMBaioiunM 
ur/ie nocTynaTe^bHoe hbvukbhwq m ycn/ine A/in 
npoKO/ia TKaHeCi. 2 mi. 


W3o6peTeHwe oTHoewTCfl k MeAMUMHe, a 
HM.6HHO k xnpyprnw. • 

MaaecTeH XMpyprHMecKMfi cujueawiMMft 
annapaT. coAepKamnPi Kopnyc, Mrnoo6pa3- 
Hyto MaTpuLiy, cko&ohhum Mara3MH, pbwar m 
Tb/iKare/ib. 

HeAocraTKM cnocoSa b npOAOfl*MTe/ib- 

HOCTM OnepaUMM CUMBaHMfl, B CilOKHOCTW 

HacTpoi/iKM annapaTa, b OTHocnienbHO rpo- 
mo3Akom pa6oHefl m3ctm, b Mcno/ib30BaHHw 

A/1« CIUMB3HM51 BMeCTO HMTM CK06bl. 

M3BecTeH cuiMBaioiuMCi MHcrpyMeHTi co- 
AepwaiMMM Kopnyc c paooMefl MacTbK) b BMAe 
Ayroo6pa3Horo uro/ibHoro HanpaBHTe/ia w 
pa3MeiueHHoro Ha ocw. uro/ibHoro lonfisrena, 

HeAOCTaTOK cnoco6a b HeB03MO>KHOCTii . 
aBTOMaTMMecKoro HanbKeHMsi uiBa Ha Becb 
pa3pe3 6woflornMecKMx TKaHen M3-3a Hews- 
6e>KHoro npoci<a/ib3biBaHMsi npoTHrMBaipmwx 

Mr/iy pO/lMKOB TO/IKaTe/151. a 3H3MMT, HOBOSMOK- 
HOCTM aBTOMaTMMeCKOrO <J)MKCMpOBaHMlI MO". 
MeHTd 'BblXOAd nr/1bl M3 TK3HeM. KpOM6 TOTO, 

pasBMBaeMoe ycM/we orpaHMseHO, raK kqk oho 
onpeAenneTCH /iMWb TpeHweM Mr/iu o po/wicw 
TO^KaTe/is nprt ManoK n/iomaAM noBepxHOCW 
Mrnbi. 


Ue/ibio M3o6peTeHM« HB/uieTCfl coKpame- 
Hwe BpeM6Hn Ha/io>KenMH uiBa. ynpomeHMe 
KOHCTpyKUMM m o6ecneH6HMe yAo6cTBa pa6o- 

TU. 

Ue/ib AOCTuraeTcn reM, mto b M3BecTHOM 
ycTpoiicTBe, coAepwameM Kopnyc c paooMefi 
HacTbio b BMAe Ayroo5pa3Horo uro/ibHoro Ha- 
npaBMTe/in h pa3MemeHHOro'Ha ocm nroflbHoro 
TonKaTenn, ro/tOBKa coAepxwT Mex3HM3M ne- 
peMeiuennfl paBonefi Hac-Tw, BunonHeHHbiM b 
BMAe rafiKM, ycTaHOBiieHHoCi Ha ho/iom BMHTe, 

COeAMHeHHOM C B03MO>KHOCTblO BpameHMH C 

KopnycoM,n cHa5xeHHOM cTonopoM, xcecTKO 
3aKpenneHHbiM Ha noaepXHOCTM raMKM nep- 

BblM KOHUOM M CBfl3aHHWM C KOpnyCOM C B03" 

MOXHocTbio oceBoro nepeMemeHMJi btopwm 
kohuom, npuHeM Ha rawKiexecTKbaaKpenAeHbi 
oQHOBHwe cTep>KHeBbie HanpaB/uHoaiwe kpoh- 
. uiTe^Hbi c pa3MemeHHUM Ha hmx Ayroo6pa3- 
HbiM wronbHUM HanpaBMTeneM. BunoiiHeHHUM 
b BMAe neHTbi m cTep^Heawx orpaHMHMTeflew, 
pa3MemeHHwx HanpotMB ochobhux HanpaB- 

flJUOlUMX CtepjKHeBblX KpOHUJTeMHOB M OpMOH- 

TMpoBaHHwx napan/ie/ibHo mx 6okobum 
nosepxHOCTfiM. npM 3tom Ha cepeAMHe/ieHTM 
ycTaHOB/ieHu Aono/iHMTe/ibHue CTep)KHeBbie 
HanpaB/ifliomMe KpoHunefiHw, cB5i3aHHbie_co 
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CTonopHoM 3aocTpeHHo« nnacTMHofl m opweH- Ocb 3 npeAH33HaMeHa ana cooBmeHMH 

TwpoBaHHbie BMecTe c ochobhumm HanpaB/in- wronbHOMy TO/iKaTe/iio 4 w KpyroBOMy ceKTopy 

kjiummm depxHeBbiMn KpoHujTeCiHaMM k 16 BpamaTeflbHoro B03BpaTHo-nocTynaTe/ib- 

6okobom noBepxHOCTH wro/ibHoro TO/iKaTe/ia, Horo ASMweHMH, uro/ibHbiCi TO/iKaTe/ib 4 - a/ih 

Bbino/iHeHHoro b BMAe xecTKO CBfl3aHHoro c 5 nepeAami Ha wviy nepe3 npyxMHHbie 3aocT- 

ocbio KpyroBoro ceKTopa c pacnonoxeHHUMw peHHbie n/iacTMHbi 17 MexaHMMecKoro ycM/ma 

noAyr/ioM k 6okobo« noBepxHOCTH npy>KMHHbi- w noCTynaTe/ibHoro ABuweHws, 

mm saocTpeHHbiMM nnacTMHaMii, a ocb 3aKpen- TaCiKa 5 BMecTg c no/ibiM bmhtom 6 c/iyxar 

yigHa BnoAiunnHMKeKaMeHMfl. ycTaHOB/ieHHOM una npeo6pa30BaHn.q BpsmsTe/ibHoro ABnxe- 

b ratfKe, n pacnonoxeHa b no/iocmx buhts m 10 hmh ncwioro bmht3 6 b nocTynaie/ibHoe ABiwe- 

Kopnyca c B03M0>KH0CTbto oceBoro nepeMeme- nwe paGoneR mbctm to/iobkm aBTOMaTa BAoyib 

■HMfl. cujMBaeMoro paspesa, KorAa bca wr/ia pacno- 

Ha <t>wr.1 n 2 M3o6pa>KeHa ronoBKa 3bto- /io>KeHa Ha npyjKMHHbix 3aocTpeHHbix n/iacTM- 

msts. o6immm bma. Hax 17 m BHe cuiMBaeMbix TKaHefi, 

ToflOBKa aBTOMaTa coctomt M3 Kopnyca 1 15 Cfonop 7 npeAOTBpamaeT npoKpymiBa- 

c pa6oHe(i nacTbio b BMAe AyrooGpasHoro Hue raCiKM 5 BMecte c no/ibiM bmhtom 6. 

Mro^bHoro HanpaBMTe/ifl 2 m pa3MeuneHHoro OcHOBHbie CTepxHeBbie HanpaB/uiiomMe 

Ha ocm 3 MronbHoro To/iKSTe/isj 4, MexaHW3Ma KpoHiuTeMHbi 8 m 9 npeAHa3HaneHbi ana Kpen- 

nepeMeaieHMa p36oHeCi H3CTM, BbinonneHHOro ne»w» Ayroo6pa3Horo Mro/ibnoro HanpaBWTe- 

b BMAe raMKM 5. ycT3H0B/ieHH0« Ha no/iOM 20 2 m a/i« npeAOTBpameHMH CMemeHwa Mr/iw 
BMHTe 6, coeAMHeHHOM c B03MO>KKOCTbK> Bpa- . b nonepeHHOM HanpaB/ieHMMi nema 10 m CTep- 

meHMfl c KopnycoM 1, m CHaoxeHHOM donopoM XHeBbte orpaHMHMT6/iM 1 1 m 12 ais cJ>MKcauMM 

7, xecTKo 3aKpen/ieHHbiM Ha ncmepxHOc™ raii- wr/iu Ha npyxMHHbix 3aocipeHHbix n/iacTMHax 

KM 5 nepBbIM KOHUOM M CB5)3aHHblM C KOpnyCOM 17 M A/1H npeAOTBpaiUeHMfl CMeLUeHMfl WTlbl B 

1 c B03Mo>KHOCTbK) oceBoro nepeMemeHMji bto- 25 nonepeHHOM HanpaB/ieHMM. 

pbiM kohuom. npMneM Ha raMKe 5 xecTKO Aono/iHMTe;ibHbie CTepxHeBwe HanpaB- 

33KpenfleHbi ocHOBHue CTepxHeBbie na- /lflioinMeKpoHujTeiiHbi 13Ml4cflyxaTA>ifl<t>Mic- 

npaB^flioiMMe kpohiutcmhw 8 m 9 c pa3Me- cannti na nenre 10 cironopHOM 3aocTpeHHOH 

meHHUM Ha hmx Ayroo6pa3HbiM Mro/ibHbiM n/iacTMHbi 15 m pj\n npeAOTspaiueHKH CMeme- 

Ha.npaBMTe/ieM2,Bbino/iHeHHbiMBBMAefleHTbi 30 HMHMivibiBnonepewHOMHanpaBneHHM. Cronop- 

10 m CTepxHeBwx orpaHMMMTe/ietf 11 m 12, nan aaocTpeHHaa n/iacTMHa 15 oBecneMMBaeT 

pa3MemeHHux HanpoTMB ocHOBHbix HanpaB- nocTynaie/ibHoe ABuxenMe wr/iu Tb;ibK0 b oa- 

/lniomMx CTepxHeBux icpoHiiiTeMHOB 8 m 9 m hom HanpaB/ieHMM BAonb pacno/ioweHHbix no 

opMexTMpOBaHHbix nspsn/ie/ibHO mx 6okobum Ayre npyxMHHbix 330CTpenHbix n/iacTMH 17. Kor- 

noBepxHocTAM. npM 3tom Ha cepeAMHe nemu 35 Aa nooieAHMe coBepwaiOT BMecie c KpyroBbiM 

10 ydaHOB/ieHbi Aono/iHMTe/ibHbie CTepxHe- ceKTopoM 16M0CbK>3BpamaTe;ibHbieB03BpaT- 

Bbie HanpaB/ifliomMe KpoHurreMHbi 13 m 14, HO-nocTynate/ibHbie abmxbhmh. 

CBfl3aHHbie CO CTOHOpHOM 330CTpeHHOH n^a- KpyrOBOM CeKTOp 16 M npy^MHHbie 330CT- 

ctmhom 15 m opMeHTMpoBaHHwe BMecie c oc- peHHbie nnadMHu 17 npeAH33HaMeHbi Aflfl ne- 

HOBHbtMM HanpaBflnraiUMMM CTepxHeBUMM 40 peAanM Mrne nocTynaieflbHoro abm)K6hmji m 

KpoHuiTeMHaMM 8 m 9 k Bokobom n o Be px h octm MexaHMnecKoro yew/inn coBepujaioiMeM Bpa- 

Mro/ibHoro TonKaTe/m 4, Bbino/iHeHHoro b BMAe tAaie/ibHbie B03BpaTHo-nocTynaTe/ibHbie abm- 

xecTKOCBn3aHHOrococbK)3 KpyroBoroceKTops menm ocm 3, noAUJMnHMK 18 kshchmh - nnn 

16 c pacnonoxeHHbiMM noA yrVioM k 6okobom o6ecneMeHM5i nocTynaTe/ibHoro ABM>KeHMfl 6cm 

noBepxHocTM npyxMHHbiMM 3aocTpeHHbiMM 45 3BMecTecraMKOCi5BAO/ibcujMBaeMoropa3pe3a 

n/iaCTMH3MM 17, 3 OCb 3 33Kpen/ieH3 B nOALUMn- npM HeSSBMCMMOM BpaiASTe/lbHOM ABMXeHMM 

HMKe 18 KaneHMfl, ycraHOB/ieHHOM b rsPiKe 5, m ocm 3 no oTHOiiieHMK) k rafiKe 5. 

pacno^o>KeH3 b no/iocTJix bmhts 6 m Kopnyca 1 To/iOBKa 3btom3T3 pa5oTaeT c/ieAywmMM 

c B03Mo>KHOCTbio oceBoro nepeMemeHMji. o6pa30M. 

50 Ocm 3 coo6ia3iotch Mepe3 npwBOA (He no- 

Kopnyc 1 npeAHa3HaneH A/in conpflKeHMfl Ka3aH) BpamaTe^bHwe B03BpaTHO-nocTyna- 

ro/iOBKMaBTOM3TacnpMBOAOM, .coo5maioiAMM Te/ibHbte ABMxeHMn Ha yrofl nopHAKa 10°, T.e. 

BpamaTe^bHoe m Bpamaie/ibHoe BoSBpaTHo- nyTb npeBbiiuaroiAMCi psccronHMe Me>KAy co- 

nocTynsTenbHoe ABMxeHMe cooTBeTCTBeHHo ccahmmm npyxMHHbiMM 3aocTpeH h biMM wia- 

no/iOMy BMHTy 6 m ocm 3. ,Ztyroo6pa3Hbitf wroflb- 55 CTMHaMM 17 BAO/ib AyrM KpyroBoro ceKTops 1 6. 

Hbi« HanpaBMTe/ib 2 npeAHa3HaMeH p,i\* <J>mk- 3tm abm^hmji nepe3 KpyroBOM ceKTop 16 ne- 

csumm Mmw npw BbixoAe ee M3 cuiMBaeMux peAatOTcn npyxMHHbiM 3aocTpeHHbiM n/iacTM- 

TKSHeMMA^n coo6iAeHMfl Mr,neHepe3 npy«MH- naM 17. Kpaa npyxMHHbix 330CTpeHHbix 

Hwe 3aocrpeHHbie n/iscTMHu 17 nocTynaTeflb- n/iacTMH 17, pacno/ioxeHHbie b yr/iy5^eHMjix 

Horo ABM>KeHM« m MexsHMHecKoro ycM/iMn. naceneK v\vnu, abmfskjt Mr^y npM CBoeM npn- 


MOMxoAe noMacoBOMCTpenKe.npMo6paTHOM 
xoAe npyjKMHHUx-saocTpeHHHx.nnacTMH 17 

npOTMBMaCOBO&CTpe/lKM Mr/iaBMeCTeCHMMM 

H e CMemaeTcn 3a cveT cfrwKCMpoBaHHOfl Ha 
ra&ke 5 c noMombro Aono/iHMTe/ibHbix cTep*- 

HeBWX KpOHLUTeftHOB 13 M 14 CTOnOpHOi* 33" 

odpeHHoPi n/iacTMHW 15 m/im BCneflCtBvie 
OKaTMfl wrnw cuiMBaeMUMM TKaHaMM. KorAa 
urna HaxoAMTCfl b BepxHSM no/ioxeHMM, yAa- 
zieHHOM or ciiJMBaeMbix TKaHePi. ocb 3 npeKpa- 
maeT Cbow ABMxeHvm m b Stot momcht 
BpameHiie nonoro BWHTa 6 3acTaB/ineT rafiKy 5 
BMecTe c conpBJKeHHWMM c Hefl aaeMeHTaMu 
m c wrvioK CMecTWTbca BAO/ib pa3pe3a Ha 4>mk- 
cupoflaHHoe paccTOflHtie, paaHoe uiaryHaoa- 
AWBaeworo iiJBa, noc/ie nero chobb 
B03o6HOBnjiioTCfi BpamaTe/ibHwe BoaapatHO- 
nocTynaTe/ibHue ppuxenvi* ocw 3. u Bbiwe- 
onMcaHHbiPi pa6oMM« iimkji noBTOpaeTca. 

TaKMM o6pa30M, i/icno/ib30Bam*e ripe^a- 
raeMOft to/iobkm aBTOMaia no3BO/i»eT coiepa- 
TMTb BpeMfl onepauwn cwMBaHwa, Ha wrny 
qeiJicTByeT MexamiHecKoe ycw/we. AOCtaTOH- 

HOe A™ CUJMBaHMfl He TO/lbKO MflrKMX 6MOJ10- 

rtmeciuix TKaHeW. Tp/ioBKa aBTOMaTa npoda b 
3Kcn/iyaTaunn. 

OopMyna w3o6peTeHM> 
To/ioBKa aBTOMaia rm\ Ha/ioxenvw xwpyp- 
rMMecKoro hmtomhoto wBa. coAepxawa* KOp- 
nyc c paooMefl nacTbio b BMAe Ayroo6pa3Horo 
uronbHoro H anpaBHTe/ifl m paaMemeHHoro Ha 
och w-o;ibHoro TO/iKaTe/ia, o t n m m a w m a «- 


ch t6m, hto. c uenbio coKpameHun BpeMeHM 
Ha/ioKeHwy luaa, ynpomeHwn KOHCTpyKUMH m 
o6ecneMeHM« yAo6pTBa pa6otu, ronoBKa co- 
Aep)KHT M6X3HM3M nepeNiemeHwa pa6oHe& 

5 nacTM. Bbino/iHeHHbi« b bmac ra8KH, ycT.aHOB- 
neHHOM Ha no/ioM BMHTe. coeAHHeHHOM c 
B03MO>KHOCTbio BpameHMa c KopnycoM, M 
CHa6>KeHHOM CTonopoM, >KecTKO 3aKpen/ieH- 
hum Ha noBSpxHocTM raftKM nepsbiM kohuom m 

10 cBflaaHHbiM c KdpnycoM c B03Mt»KHOCTbio oce- 
Boro nepeMemeHMfl BTOpbiM kohuom. npimeM 
Ha rafiice xecTico 3aicpen/ieHbi ocHOBHwe CTep- 
>KHeBbie HanpaBnawmne xpoHuiTePiHbi c pa3- 
MemsHHUM Ha hmx Ayroo6pa3HWM wronbHbtM 

15 nanpaBMTe/ieM, Bwno/iHeHHHM b bhas neHTU w 
CTepscneBbix orpaHMHMTe/iePi, pa3MeweHHbix 

HanpOTMB OCHOBHblX. HanpaB/lflKDlMMX CTepx- 

• HeBbix icpoHiuTetiHOB m opneHTHpOBaHHbix na- 
panne/ibHO «ix Bokobwm noBepxHOCTaM, npw 
20 3tom Ha cepeAMHe neHTU yctaHOB/ieHU Aonon- 
HMTe/ibHue crepxHeBbie HanpaB^jnoiUne 

KpOHLLITeiaHbl. CB«3aHHbie CO CTOnOpHOft 3a- 
OCTpeHHOft nnaCTMHOH M opweHTMpoBaHHbie 
BMecTe c ocHOBHbiMM HanpaB/ifliomwMM CTep- 

25 >KHeBbiMw KpoHUJTeMHaMM k 5oKOBoPi noBepx- 
hocth wronbHoro TOflKaTenn, BwnonHeHHoro b 
BiApfi xecTKO CBA3aHHoro c ocbio KpyroBoro 
ceKTopa c pacnoJioxeHHbiMM noA ynoM k 6o- 
koboh noBepxHOCTM* npyxcwHHWMii 3aocTpeH- 

30 HbiMii nnacTMHaMM, a ocb 3aKpenneHa b 
noAuunnHMKe tawnm, ycTaHoaneHHOM b ra«- 
Ke, w pacno/ioxeHa b noflocTax BMHTa m Kopny- 
ca c B03MO)KHOCtbio oceBoro rwpeMeiMeHMfl. 
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